I!1
SOPHUS   LIE.                                      I3
of these cyclides will be found in Darboux's Legons sur la th/orie gMrale des surfaces et les applications gtometriques du calcul infinitesimal, and elsewhere. As the ordinary surfaces of the second degree can be regarded as special cases of cyclides, we have here a method for generalizing the known properties of quadric surfaces by extending them to cyclides. Thus Mr. M. B6cher, of Harvard University, in his dissertation,* has treated the extension of a problem in the theory of the potential from the known case of a body bounded by surfaces of the second degree to a body bounded by cyclides. A more extended publication on this subject by Mr. Bdcher will appear in a few months (Leipzig, Teubner).
In the higher sphere-geometry of Lie, the six homogeneous co-ordinates a : b : c : d : e : r are connected, as mentioned above, by the homogeneous equation of the second degree,
The corresponding group is selected as the group of the linear substitutions transforming this equation into itself. We have thus a group of oo86"~21=oo15 substitutions. But this is not a group of point-transformations ; for a sphere of radius zero becomes a sphere whose radius is in general different from zero. Thus, putting for instance
&~B, C'= C, .£>' = />, E = E, £' = £ + const,
it appears that the transformation consists in 3. mere dilatation or expansion of each sphere, a point becoming a sphere of given radius.
The meaning of the polar equation
2 IV 4- 2 cc1 + 2 dcf — 2 rt* — aef — #'<? = o
* Ueber die Reihenentwickelungen der PotentiaUheoriey gekronte Preisschrift, Gottingen, Dieterich, 1891. Mathematical Society, Vol. 2 (1893), pp. 215-249.reases its power by adopting Pliicker's idea of a generalized space-element and extending this fundamental conception. A few examples will best serve to give an idea of the character of his work ; as such an example I select (as I have done elsewhere before) Lie's sphere-geometry (Kugel-geometrie).ll possible algebraic correspondences.    He
